Effect of DNA and Histone Methyl Transferase Inhibitors on Outcomes of Buffalo-Bovine Interspecies Somatic Cell Nuclear Transfer.
Somatic cell nuclear transfer (SCNT) derived embryos suffer from abnormal epigenetic reprogramming, which handicaps pre- and postimplantation development. It was hypothesized that epigenetic modifiers, including zebularine (DNA methyltransferase inhibitors) and BIX-01294 (histone methyltransferase inhibitors), could decrease the respective levels of 5-methylcytosine and H3K9me2 in reconstructed oocytes (RO). Accordingly, we investigated whether treating RO with zebularine and BIX-01294 for 16 hours after activation could improve developmental competence and quality of buffalo-bovine interspecies SCNT (iSCNT) embryos. Treatment of RO with zebularine but not BIX-01294 significantly increased two-cell formation at 16 hours postactivation. Conversely, early cleaved embryos had significantly lower rate of blastocyst formation in zebularine treated RO compared to their counterparts in control and BIX-01294 groups. Treatment of RO with zebularine and BIX-01294 did not improve blastocyst rate of buffalo-bovine iSCNT embryos compared to their control counterparts. However, these two epigenetic drugs might have some beneficial effects on buffalo-bovine iSCNT compared to bovine SCNT embryos. The quality of iSCNT blastocysts was improved due to significant expression of OCT4 and CDX2 in BIX-01294 and CDX2 in zebularine treated RO. Furthermore, treatment of RO with zebularine and BIX-01294 did not affect DNA fragmentation in derived blastocysts against control group. In conclusion, treatment with zebularine and BIX-01294 did not enhance developmental competence of iSCNT embryos, but may have some beneficial effects on epigenetic makeup and quality of derived blastocysts.